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Despite significant advances in surgical technique,
intraoperative anesthetic management, and postoper-
ative critical care, there remains significant morbidity
and mortality associated with thoracoabdominal aor-
tic aneurysm (TAAA) repair. Although elective repair
carries reported mortality rates between 3% and
15%,1-6 the emergency repair of TAAA has been asso-
ciated with morbidity and mortality rates as high as
50%.3,4,6,7 Even in elective TAAA repair, paraplegia
and renal failure continue to be challenging and
unsolved clinical problems. The high mortality rate of
untreated TAAA2 as the result of ruptured aneurysm
mandates ongoing efforts to identify the patients who
will benefit or fail to benefit from TAAA repair and to
evaluate the adjunctive techniques that may impact
favorably on survival.
Numerous techniques have been described for
spinal cord and organ protection, including the use
of circulatory management techniques, intercostal
reimplantation, drainage of cerebrospinal fluid (CSF;
lumbar drain), hypothermia (whole body or epidur-
al), and pharmacologic agents and the decrease of
visceral ischemia with sequential visceral perfu-
sion.5,8-13 Some authors have noted success with
some of these techniques,9-11,14 whereas others have
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not found any one approach that significantly
reduces the devastating complications of renal failure
and paraplegia with the attendant increase in mortal-
ity.1,15-18 An emerging model suggests that the mag-
nitude of the ischemia-reperfusion injury and its
associated inflammatory cascade may play a central
role in the eventual outcome of the patient who
undergoes TAAA repair, in terms of end-organ dam-
age and mortality.19
The purpose of our study was to evaluate the
effect of immediate presentations on mortality, para-
plegia, and renal failure rates. We also aimed to deter-
mine whether the adjunctive techniques used were
associated with a decrease in the rate of significant
morbidity or impacted overall mortality.
METHODS
Cases. The medical records of the patients who
underwent repair of TAAA at our institution from
1990 to 1998 were retrospectively reviewed to study
the clinical outcome of emergently repaired TAAA
when compared with elective repair. All the patients
who underwent operation with the diagnosis of TAAA
in the specified time interval were included. The cases
were divided retrospectively into an asymptomatic
“elective” group and a group with the following
“immediate” symptomatology: (1) pain, (2) syncope,
(3) hemodynamic instability, and (4) physical exami-
nation or preoperative imaging results that indicated
either contained or free rupture. The aneurysms were
classified according to the criteria of Crawford et al.1
Operative techniques. The surgical procedures
followed the inclusion technique, leaving the posteri-
or wall of the aneurysm intact and reimplanting the
intercostal, celiac, superior mesenteric, and renal
arteries as islands of aortic wall onto the prosthetic
graft. The reconstruction techniques have been
detailed previously.1-4,7,15-17,20-22 The exact nature of
the reconstruction was determined by the extent of
the aneurysm and the geometry and topology of the
intercostal and visceral vessels with regard to each
other and in relation to the proximal and distal anas-
tomosis. On the basis of these anatomic considera-
tions and the principle of replacing the aneurysmal
aorta as completely as possible, the intercostal and vis-
ceral vessels were either beveled onto the proximal
anastomosis or reimplanted as a separate island. In
general, the reconstruction for the type I and II
aneurysms required the following five anastomoses:
(1) proximal; (2) intercostal island; (3) visceral island
for celiac, superior mesenteric, and right renal arteries;
(4) distal; and (5) separate graft to the left renal artery.
The repair for the type III aneurysms generally
required the following four anastomoses: (1) proxi-
mal with intercostals incorporated onto beveled anas-
tomosis, (2) visceral island, (3) distal, and (4) graft to
the left renal artery. The type IV repairs were usually
accomplished with the following three anastomoses:
(1) proximal beveled onto celiac, superior mesenteric,
and right renal arteries; (2) distal; and (3) graft to the
left renal artery. Separate grafts to the left renal arter-
ies were sewn onto the main aortic graft before the
proximal cross clamp to decrease ischemia time. Left
atrium to femoral artery bypass grafting and spinal
fluid drainage were routinely used, except when not
technically feasible because of unusual anatomic fea-
tures or prior surgical procedures. Lumbar drains
were used in all the patients, except in those patients
with a history of back surgery or in those patients who
were believed to be at high risk for the development
of bleeding at the drain puncture site. When used,
hypothermia was systemic rather than epidural and
was accomplished in either a passive or active manner.
Passive hypothermia to 33°C was obtained by allow-
ing the core temperature to drift down during the
case (ie, by withholding active warming maneuvers).
Active hypothermia to 21°C was accomplished with
the use of a full cardiopulmonary bypass graft circuit.
The indications for full cardiopulmonary bypass graft-
ing and profound hypothermia were restricted to
aneurysms that extended to the aortic arch and its
branches, which required open arch repair. Three
patients in the elective group and two patients in the
emergency or immediate presentation group under-
went repair with this method. None of these three
patients had any of the three major events that were
evaluated in this study (paraplegia, renal failure, or
death). A statistical analysis of the two groups studied
indicated a comparable rate of usage of the adjunctive
techniques, in elective versus immediate presentations.
Statistical analysis. The c 2 test and multiple
regression analysis were used for analysis of mortali-
ty, paraplegia, and renal failure rates and of factors
that predicted these complications, respectively.
RESULTS
During the interval from 1990 to 1998, 110
TAAA procedures were performed. Thirty-three
cases (30%) were emergent, 30 of which had com-
plete records for review. The elective and emergent
groups were comparable in terms of age and gender
distribution (Table I). The emergent presentations
included nine patients with pain and a tender
aneurysm without evidence of free rupture, 15
patients with pain and computed tomographic scan
evidence of a contained rupture, and six patients
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with free rupture either into the chest or the peri-
toneum. There was no significant intergroup differ-
ence in the use of adjunctive techniques (lumbar
drain, hypothermia, and bypass grafting) in elective
versus emergent TAAA repairs. The mean proximal
cross clamp and bypass grafting times were 33.4
minutes (range, 11 to 156 minutes) and 58.2 min-
utes (range, 24 to 420 minutes), respectively.
The mortality, renal failure, and paraplegia rates
are summarized in Tables II to V. There were no sta-
tistically significant differences between the immedi-
ate presentation and elective groups for mortality or
complication rates (Table II). However, there was a
significantly higher overall in-hospital mortality rate
associated with the emergency repair of type II (P <
.05) and free rupture (P < .01) presentations when
compared with overall mortality (Fig 1).
Multiple regression analysis results identified the
use of bypass grafting (atrial-femoral or cardiopul-
monary; Fig 2) and lumbar drain (Fig 3) and short-
er bypass grafting time as significant predictors of
decreased mortality rates (P < .05). The mortality
rates were not significantly different among the
aneurysm types (Table III) and were not significant-
ly decreased with the use of hypothermia. The para-
plegia and renal failure rates were not predicted with
aneurysm type, emergent versus elective presenta-
tion, or the adjunctive use of hypothermia, lumbar
drain, or bypass grafting (Tables IV and V).
DISCUSSION
Our findings suggest that the emergent repair of
TAAA can be performed with acceptably low overall
mortality and morbidity rates and that adjunctive
Table I. Demographic data in the elective versus
the emergent group
Immediate
Elective presentations P value
Male:female 38:39 17:13 NS
Age (years) 72 ± 6 74 ± 6 NS
Age is expressed as mean ± SD.
Fig 1. Mortality rate in emergent type II and free rupture
presentations versus overall mortality rate. Emergent
refers to immediate presentations.
Fig 2. Thirty-day mortality rate in elective and emergent
cases with (yes) and without (no) use of bypass grafting.
Emergent refers to immediate presentations.
Fig 3. Thirty-day mortality rate in elective and emergent
cases with (yes) and without (no) use of lumbar drain.
Emergent refers to immediate presentations.
Table II. Total mortality rate and rate of major
complications: elective versus emergent repair
Immediate
Overall Elective presentations
No. of patients 107 77 30
Mortality rate 13% (n = 14) 13% (n = 10) 13% (n = 4)
Paraplegia rate 5% (n = 5) 4% (n = 3) 7% (n = 2)
Renal failure rate 9% (n = 10) 6% (n = 5) 17% (n = 5)
JOURNAL OF VASCULAR SURGERY
Volume 30, Number 6 Velazquez et al 999
circulatory management techniques and lumbar
drains may favorably influence mortality. These data,
although subject to the limitations of retrospective
studies generally, also identify specific subgroups
(TAAA as emergent type II or with free rupture) in
which mortality rates are disproportionally high.
Although other investigators have described uni-
formly poor outcomes in ruptured TAAA, we have
identified subsets of patients with emergent presen-
tations who may be expected to benefit from repair.
The symptomatic or even contained rupture presen-
tation does not necessarily portend a fatal or com-
plicated result with operative treatment. In addition,
we found that the added time required before
surgery to use adjunctive spinal cord protection or
circulatory management was associated with a sur-
vival benefit. The time taken to perform adjuncts in
stable emergent patients is worthwhile.
Similar to the findings of other authors,1,15-17 we
have not observed a profound favorable impact on
paraplegia or renal failure rates with the use of cir-
culatory management with atrial-femoral or full car-
diopulmonary bypass grafting, CSF drainage, or
hypothermia. Also in accordance with prior reports
and clinical experience, all paraplegias occurred in
patients with aneurysm types I and II (P > .05; NS),
and the overall renal failure rates were higher in
immediate presentations as compared with electively
repaired aneurysms (17% vs 6%; P > .05; NS). The
sample size (type II error) may explain why we were
not able to demonstrate statistically significant dif-
ferences on morbidity among aneurysm types or
with the use of adjunctive hypothermia, lumbar
drains, or bypass grafting.
In general, type II errors can lead to the incor-
rect acceptance of the null hypothesis. In this case,
Table III. Mortality rate and rate of major complications by aneurysm type (Crawford classification): elec-
tive versus emergent repair
Type I Type II Type III Type IV
Immediate Immediate Immediate Immediate
Elective presentations Elective presentations Elective presentations Elective presentations
No. of patients 22 13 21 6 16 5 18 6
Mortality rate 9% (n = 2) 8% (n = 1) 24% (n = 5) 50% (n = 3) 6% (n = 1) 0% (n = 0) 11% (n = 2) 0% (n = 0)
Paraplegia rate 5% (n = 1) 15% (n = 2) 10% (n = 2) 0% (n = 0) 0% (n = 0) 0% (n = 0) 0% (n = 0) 0% (n = 0)
Renal failure rate 9% (n = 2) 23% (n = 3) 10% (n = 2) 0% (n = 0) 0% (n = 0) 20% (n = 1) 6% (n = 1) 17% (n = 1)
Table IV. Paraplegia rates with the use of lumbar drain, hypothermia, or bypass grafting: elective versus
emergent repair
Immediate Immediate Immediate
Elective presentations Elective presentations Elective presentations
Lumbar drain Hypothermia Bypass grafting
Yes No Yes No Yes No Yes No Yes No Yes No
No. of 25 52 11 19 54 23 25 5 54 23 17 13
patients
Paraplegia 4% 4% 0% 5% 6% 0% 8% 0% 6% 0% 6% 8%
rate (n = 1) (n = 2) (n = 0) (n = 1) (n = 3) (n = 0) (n = 2) (n = 0) (n = 3) (n = 0) (n = 1) (n = 1)
Table V. Renal failure rates with the use of hypothermia or bypass grafting: elective versus emergent repair
Elective Immediate presentations Elective Immediate presentations
Hypothermia Bypass grafting
Yes No Yes No Yes No Yes No
No. of patients 54 23 25 5 54 23 17 13
Renal failure rate 7% (n = 4) 4% (n = 1) 16% (n = 4) 20% (n = 1) 4% (n = 2) 0% (n = 0) 12% (n = 2) 23% (n = 3)
for example, “aneurysm extent does not affect out-
come” or “renal failure and paraplegia are not pre-
dictive of mortality” would be two null hypotheses
that are not disproved by our data. However, previ-
ous studies and our own data’s trends indicate that,
in these subcategories, the lack of statistical signifi-
cance is likely related to sample size, and, therefore,
the authors would not advise the acceptance of the
null hypothesis for these subgroup analyses. It must
also be noted that, even in large patient series, the
data to support the use of these spinal cord and renal
protective maneuvers have not been entirely consis-
tent.1,15-17 Therefore, an alternative explanation to
this apparent paradox may be that the benefit of
adjunctive procedures relates to global systemic fac-
tors that affect reperfusion injury more than just
local end-organ protection effects.
We found a decrease in mortality associated with
the use of adjunctive cardiopulmonary (full or partial)
bypass grafting techniques. The proposed advantage
of atrial-femoral or cardiopulmonary bypass grafting
relates to the ability of these circulatory management
techniques to reduce cardiac afterload proximally
while allowing nutritive flow to the viscera and spinal
cord distally, so as to decrease the renal failure and
paraplegia rates and potentially reduce other harmful
systemic reperfusion effects. The surgeon is thus given
full control of the patient’s hemodynamics during the
procedure. The actual benefits derived from this
adjunctive method have been difficult to document,
however.1,17 Although we were able to demonstrate a
benefit in overall mortality, we were not able to fur-
ther define a decrease in the specific morbidities of
renal failure and paraplegia, potentially related to type
II error in the subgroup analysis. However, the valid-
ity of the significance noted in the analysis of overall
mortality with respect to the use of adjunctive tech-
niques and shorter bypass grafting time is strength-
ened rather than weakened by the modest size of this
series. These data should also be interpreted in the
context of previously reported favorable clinical out-
comes for both elective and emergent TAAA repairs
with only the clamp-and-sew technique without
bypass graft–distal perfusion.5
Similar conflicting data have been reported regard-
ing the spinal cord protective effects of CSF drainage
(lumbar drains). Safi et al14 reported that, with the
maintenance of a constant CSF pressure of 10 mm Hg
with CSF drainage and distal perfusion, the paraplegia
rate was 9%, versus the 30% reported by Crawford et
al.1 Other groups have reported similar beneficial
effects with CSF drainage and have noted significant
decreases in the incidence of both immediate and
delayed paraplegia.8 On this basis, we and other inves-
tigators believe that CSF drainage may help decrease
paraplegia rates in TAAA repair, and we use it when-
ever possible. However, our own retrospective data do
not confirm this bias. This may relate to sample size
and patient selection bias in our own series.
The use of hypothermia in TAAA repair has been
advocated as a method to lower metabolic rate and
reduce the loss of intracellular adenosine triphos-
phate stores that provide protection for the spinal
cord and the kidneys. Although the data that sup-
port this hypothesis have also been conflicting, most
authors now agree that this adjunctive technique
may be of benefit, particularly in the setting of pre-
operative renal insufficiency and when used in con-
junction with distal perfusion techniques.8 Thus far,
we have not been able to demonstrate a significant
impact of hypothermia on renal failure or paraplegia
rates. This may be related to sample size.
It has been suggested that much of the morbid-
ity associated with TAAA repair is the result of the
ischemia-reperfusion effect. In agreement with prior
reports,7,11,18 we have observed that decreased
bypass grafting time was associated with decreased
mortality. Although the reduction in ischemia and
bypass grafting times has been linked to improved
survival and reduced morbidity rates,3,5,8,10,18,23 a
clear association between the use of bypass grafting
or CSF drain and decreased mortality has not been
previously noted. Our findings of a favorable impact
on mortality associated with the use of bypass graft-
ing and CSF drainage and shorter bypass grafting
time may be related to systemic effects of these three
variables on the ischemia-reperfusion injury and the
associated inflammatory response.19 Although sam-
ple size and other confounding variables may not be
completely discounted as potentially influencing
these results, the comparability of the two groups
under study in terms of demographics (Table I) and
the rate of usage of adjunctive techniques lends
validity to the comparisons made.
It is our conclusion that overall, immediate pre-
sentations of patients with TAAA do not necessarily
dictate a poor outcome. Symptomatic type II and
free rupture TAAA presentations have a significantly
increased mortality rate. Despite the disproportion-
ally high mortality rates of these subgroups, TAAA
repaired for immediate presentation can be accom-
plished with acceptably low overall morbidity and
mortality rates. The use of adjunctive measures for
CSF drainage and circulatory management are asso-
ciated with improved outcome in management of
patients with TAAA.
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DISCUSSION
Dr Richard P. Cambria (Boston, Mass). Thank you,
President Jarrett, Dr Sidawy, and members and guests of the
Society. My thanks for your kind invitation to discuss this
fine paper from the group at the University of Pennsylvania.
The authors repaired 107 thoracoabdominal aneurysms
during the interval from 1990 to 1998. Sixty percent of
their cases were Crawford types I and II aneurysms. Thirty
percent of the patients underwent treatment in something
other than truly elective circumstances, and these patients
are the focus of this morning’s report.
Two thirds of the patients were managed with some
form of partial or complete cardiopulmonary bypass grafting
and some degree of systemic hypothermia. Cerebrospinal
fluid (CSF) drainage was used as a cord-protective adjunct in
a third of the patients. Overall early results included an oper-
ative mortality rate of 13% and paraplegia in 5%, although it
is unclear whether this includes all patients with deficits or
only those with complete flaccid paraplegia. And this is my
first question for Dr Velazquez. Give us a little more detail,
please, on the group who sustained spinal cord ischemic
complications.
The need for perioperative dialysis was noted in 9% of
the patients. In their analysis, the authors concluded that
the major endpoints of death, paraplegia, and renal failure
are not influenced by clinical presentation or aneurysm
extent. In this regard, I disagree with their conclusions,
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and certainly their data are at odds with the bulk of the
available literature, including that from Houston, the
University of Wisconsin, and our own center.
Data from a personal series presented 2 years ago at
the American Surgical Association indicate that the uni-
variate preoperative correlates of perioperative mortality
(ie, those out of control of the surgeon) do influence early
results. At least in our experience, the presence of rupture
or urgent operation was a powerful predictor of early mor-
tality. However, the dominant effects on mortality are the
major complications of the operation, significant cord
injury or renal failure.
The same is true with respect to prediction of lower
extremity neurologic deficit in patients operated on in
immediate presentations, including ruptures, operation on
an urgent basis within 24 hours of admission to hospital,
or immediate dissection. These patients have nearly an
eight-fold increased risk of sustaining lower extremity
spinal cord ischemic complications in our experience.
The authors also found that the adjuncts of partial
bypass grafting, systemic hypothermia, and CSF drainage
did not favorably affect the major complications but did
lower mortality. This is somewhat difficult to understand
because it is difficult to conceive of a benefit for CSF
drainage independent of effect on cord ischemia.
I believe the explanation for these discrepancies is relat-
ed to several factors, and the first of these is the operative
mortality figures. Although the operative mortality rate of
15% for immediate operations is certainly respectable, a fig-
ure of 13% for truly elective operations seems inordinately
high. In truly elective circumstances, the corresponding
figures from major centers is generally in the 5% or less
range, and so, my next question is, could the counterintu-
itive result of equal mortality in urgent/ruptured cases and
elective operations be explained perhaps by the elective
mortality rate? What has been the pattern of mortality in
your elective experience over time? In other words, was the
bulk of the mortality earlier in your experience? Could the
apparent beneficial effect on mortality of partial bypass
grafting be explained by simply increased experience and
the time interval in which operation was performed?
The second consideration in evaluating the authors’
results and conclusions is merely a numbers game, and they
certainly acknowledge as much in the revised issue of the
manuscript. A simple recalculation of their data reveals that,
in types I and II aneurysms, operative mortality rate in 43
elective cases was 16% versus 37%, 7 of 19, in emergent
cases. This difference approaches statistical significance with
a simple c 2 test, and the addition of a few more numbers in
each group would clearly bring it to the .05 P value level.
Similarly, as the authors stated, they recorded virtually
no paraplegia in types III and IV aneurysms. Do the
authors believe that with increased numbers of patients
treated their results with respect to the relationship of
paraplegia to aneurysm extent will come more into the so-
called majority opinion in this regard?
Finally, I would like the authors to comment on their
apparent preference for performing this operation with the
use of partial or complete cardiopulmonary bypass graft-
ing techniques. In particular, I would like them to com-
ment on when they would use complete cardiopulmonary
bypass grafting and profound hypothermia levels, some-
thing that we think is a bad idea. Do they use these meth-
ods routinely or only in types I and II repairs? Their results
with an apparent favorable effect on mortality with use of
bypass grafting are paradoxical, because they found no
favorable impact on cord ischemia or renal failure. One
would anticipate that any favorable effect on overall results
with distal aortic perfusion would be related to decreasing
complications of cord ischemia and renal failure. Because
this is not the case with the authors’ data, would they
comment on why the overall mortality rate seemed to be
decreased with partial bypass grafting? Was this related
perhaps to decreased visceral ischemia or intraoperative
blood turnover? Was it merely related to increased experi-
ence? Were the postoperative complications of renal failure
and cord ischemia included in your multivariate analysis?
My thanks for the privilege of the podium.
Dr Omaida C. Velazquez. Thank you, Dr Cambria. In
response to the first question, the analysis on paraplegia as
a morbidity referred to all neurologic events, either both
legs or one leg, that one could clinically diagnose as relat-
ed to spinal cord ischemia. The definition of paraplegia,
therefore, included all patients with deficits.
In response to your second question, we did not do a
formal analysis of the learning curve, but it was my impres-
sion that there could have been a preponderance of mor-
tality or morbidity in the earlier years. However, it was
similarly distributed throughout both emergent and elec-
tive groups throughout the years.
In response to the third question, regarding the pop-
ulation size potentially affecting the results, we agree that,
in fact, larger numbers may have resulted in larger num-
bers in the subgroup analysis. Some of the effects that
were noted on renal failure in the emergent group could
have easily reached statistical significance with a larger
population size. Similarly, the extent of aneurysm would
likely have significantly affected paraplegia rates in an
analysis where the population size was larger, as was
detailed in our discussion.
In regards to using profound hypothermia, this was
done only in extensive type I and type II aneurysms that
extended to the arch such that they required open repair.
Usually, the operating surgeon made the decision to use
profound hypothermia with circulatory arrest and retro-
grade cerebral perfusion, prospectively, during the preoper-
ative discussion and planning for the case. The rationale was
to protect cerebral perfusion during the period of open arch
repair. We did not use these methods routinely, such that
these methods were used only once or twice in each of the
two groups analyzed.
Regarding our results indicating favorable effects on
mortality with the use of bypass grafting without statisti-
cally significant effects on renal failure rates, we believe
this may be the result of decreasing visceral ischemia time
and therefore decreasing ischemia-reperfusion effects.
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In response to your last question: yes, the postopera-
tive complications of renal failure and cord ischemia were
included in the analysis.
Dr Thomas F. O’Donnell, Jr (Boston, Mass). One of
the failures of vascular surgeons as a whole is to make a
dent on the mortality for ruptured aortic aneurysms, the
abdominal aortic aneurysms. Therefore, I find it curious
how low the mortality rate is here. I will take a different
tact than my good friend, Dr Cambria.
First of all, would you define “emergent” for us? When
you say in the abstract “ruptured,” does that mean that all
of these patients had blood outside the confines of the
adventitia?
Secondly, you dropped three people from the analysis.
What were the fates of those three people? That might
affect your mortality rate.
And finally, how many patients came to the University
of Pennsylvania who did not undergo surgery, who had this
diagnosis but never made it to the operating room?
Because I think that would reflect a selection bias, a
Houston type I error, where people do not survive long
enough to get to the University of Pennsylvania. Thank
you.
Dr Velazquez. Thank you. Emergent presentations
were defined one of the following: pain; free rupture with
hemodynamic instability; or contained rupture, which
would mean blood outside the adventitia but contained by
surrounding tissues, not free blood, so that one would see
a contained hematoma on entrance and one would see the
hematoma on preoperative imaging.
The records of the three patients I mentioned who were
not included in the analysis were not available. This was one
of those situations in which the records were lost to follow-
up examination from the medical records department. This
was a retrospective analysis. We did the best that we could
to get all the records, but those three records were just not
available for us.
I do not know the answer to your last question. I do
not know how many patients presented with an aneurysm
to the medical services and never underwent surgery or
were not referred to surgery for do-not-resuscitate status
issues or so on. That was not part of the retrospective
analysis.
Dr Dhiraj M. Shah (Albany, NY). I enjoyed your pre-
sentation. It is really laudable that the elective and emer-
gent, or urgent, operation for thoracic aneurysm has sim-
ilar mortality, starting with 30% mortality. Even for
infrarenal abdominal aortic aneurysm rupture, the elec-
tive, symptomatic, and ruptured aortic aneurysm repair
has different mortality.
My question is that you have a 67% mortality rate for
free rupture and a 50% mortality rate for contained rupture.
If you take these groups away from your data, then natural-
ly your mortality is higher for emergent operation. Can you
define how you categorize this emergent group who did not
have rupture? Were the operations done as the patient came
to the emergency room, or was some workup done? Or was
the operation done the next morning? Because with chang-
ing those groups’ criteria from emergent to elective, your
mortality would show the difference.
Dr Velazquez. Thank you. Clearly, the preponderance in
the mortality within the emergent group was in emergent
type II aneurysms and free ruptures. Emergent presentations
referred to pain, contained rupture, or free rupture. If one
takes away the free ruptures and the emergent type II
aneurysms, then clearly the rest of the emergent group did
just as well as the elective group. There was a preponderance
of mortality within the patients with free rupture and within
symptomatic type II aneurysms.
All the operations were done emergently. So, the
patients came in with the emergent presentations and they
basically underwent workup and operation on an emer-
gent basis.
Dr Dominic A. DeLaurentis (Williamsburg, Va). I
enjoyed the subject your have presented. However, I have
a problem with your numbers. In the emergent group of
30 patients, I count eight deaths, for a mortality rate of
about 27% and not 15%, as you have indicated in your pre-
sentation. My question is: if you eliminate from that group
of 30 emergent patients the ones who did not have rup-
ture and had only pain, what percentage do those eight
patients represent? I suspect the figure will be about 50%
and thus similar to other reports.
Dr Velazquez. Thank you. I need to go back and look at
the actual data flow sheet to answer that question in detail. In
reviewing that chart to which you refer, there is, in fact, an
error in the chart presented. However, the data as presented
in the manuscript and the rest of the slides are correct. The
overall mortality rate in the emergent presentation group was
15%. But I think that you are getting to an important point,
and that is the definition of the emergent group. If one takes
away the pain as an emergent presentation and one takes away
the contained ruptures as an emergent presentation, then one
is left with the free ruptures that have an extremely high mor-
tality rate. And that is consistent with what one would expect
clinically and with what has been reported previously.
